Cyswllt i'r cyhoeddiad / Link to publication Dyfyniad o'r fersiwn a gyhoeddwyd / Citation for published version (APA): 22 108 would contribute to significant reductions in manure N and P losses, greenhouse gas 109 emissions, and losses of other nutrients (such as potassium), and at the same time 110 6 would contribute to soil carbon sequestration and a decrease in the use of synthetic 111 fertilizer. The investments required for improved manure management ought to be 112 considered relative to the externality costs of the current mismanagement of manures.
Feeding a burgeoning human population with limited land and water is always a 23 challenge, but especially for China, where per capita arable land and fresh water 24 reserves are much lower than world averages. China has strongly increased the 25 production and per capita consumption of animal-source food, but improper 26 management of animal manure has resulted in excessive losses of nutrients to the 27 environment. These losses cause severe pollution of: i) air, via ammonia (NH3) 28 emissions that contribute to smog and eutrophication, and via methane and nitrous 29 oxide emission that contribute to climate change; and ii) water, via direct discharge of 30 manure to watercourses and leaching of nitrate (NO3 -), causing nitrate accumulation 31 in drinking water 1-4 .
32
Current polices related to nutrient management 33 China has learned that poor nutrient management has an environmental cost. The housing and manure stores continue to be left unattended to emit N. We believe that 46 environmentally sustainable animal food production must include proper manure 47 management. Improvements must be made in livestock housing and manure storage in 48 order to reduce losses of manure N and P to air and waterbodies. entered the surface water system, with 97% from livestock manure seepage and direct 71 discharge from housing and manure storage. The other 3% was came from manure 72 application through runoff, erosion etc. (Fig 1a, c) . Direct discharge of manure results 73 mainly from the lack of i) enforcement of regulations for manure storage capacity, ii) 74 obligation to recycle manures back to crop production, iii) appropriate monitoring and 75 control, and iv) appreciation of the fertilizer value of manures 3-4 .
76
In a recent study 1 , 62% of the drinking water wells monitored in China exceeded the 77 50 mg L -1 standard set by the World Health Organization 1 . The main sources of nitrate 78 in drinking water wells identified by isotopes are agricultural fertilizers, untreated 79 wastewater, and livestock manure 1 . N losses from livestock housing and manure 80 storage are larger than losses occurring during manure treatment and land application 81 (Fig 1a) . In an analysis of soil cores from the edge of a 20-year old layer hen manure 82 store, NO3 --N was 50 to 130 mg kg -1 in the top 100 cm soil, greater than in the soil of 83 a nearby 30-year old fertilized wheat-maize rotation system. Similarly high soil 84 NO3-N concentrations were found near a 12-year old dairy manure store (Fig 1b) .
85
There also might be higher soil organic N concentrations nearby the manure storage 
